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This research, contract number N00014-94-l-1074. involves the development of an electrical field sensor 
and the application of this sensor to the study of friction and wear of rotating shafts. The concept of an electrical 
field sensor involves the non-contact measurement of wear and tbe charge transfer that may occur during 
tribological contact. · 
This project has initially utilized a vibrating Kelvin probe sensor as a means to monitor the changes in 
work function of surfaces exposed to tribological contact. Vibrating probes have been fabricated and the wear at 
rotating shafts have been measured. The application to rotating shafts aims at simulation of rotating machinery, 
such as turbines and rotor transmission components. During this past year, the concept of using a Kelvin probe for 
wear monitoring bas been proven and calibration experiments have been carried out on the electrical sensitivity 
and spatial resolution. This research has been extended into a dlree year project under contract number 
N00014-95-J .. Q903. 
In the coming year, the function of the Kelvin probe will be modified into a geometry tbat does not require 
vibration. Several of these probes have already been built and are in the processes· of being exercised. Current 
plans are to repeat t11e spatial resolution and electrical sensitivity, and to develop the signal processing capabilities 
including a fast Fourier transfonn method to enhance electrical sensitivity. It is planned to develop the theoretical 
models for measurements of work function at linearly ttanslating surfaces, and to develop a basic understanding of 
tbe influence of debris and lubricating films on the deformation of metallic surfaces. 
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J. of Vacuum Scie11ce and Technology, 1996. 
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